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Chapter 1 

The Computer 


A computer is a form of robot, one which doesn’t move. What makes 
it a form of robot? The fact that it can obey your instructions. At the 
present stage in the development of computers, it won’t obey just any 
instructions, and certainly not if you only speak them. The 
instructions that the computer will obey must be typed on its 
keyboard. They must also be in words that the computer 
understands, words that it has been programmed to recognise. What 
can it do? To start with, it can produce words, numbers and patterns 
on the screen. If you use a colour TV connected to your Atari, you can 
see these results in colours, because the computer can control colours 
as well as patterns. The Atari can also produce sounds, and you can 
make it produce the kind of sounds that you want. If you add extra 
items, called ‘peripherals’, you can make the computer control a 
printer, even a colour printer. You can program it so that the screen 
display or the printer can be affected by the movement of joysticks. 
You can even use it to control moving robots (called ‘turtles’), and to 
switch electric circuits on and off. In short, a computer can do 
whatever your ingenious brain can adapt it for. It’s the ultimate 
robot, the one which obeys your every command! 

Knowing how to command the machine is all-important, 
therefore. Certainly, you can buy ready-made programs that will 
allow you to use your Atari 600XL for games, word processing, 
accounts, scientific or engineering calculations - a huge range of 
possibilities. Unless you learn to program it for yourself, though, it’s 
never completely under your control. This book is a starter guide to 
the art of programming. I emphasise starter because there’s a lot to 
learn about the Atari 600XL if you want to be able to control it 
completely. There’s far more, in fact, than could fit in one book. All 
I’m aiming at here, then, is to get you familiar with how to start 
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push them. There are usually four of these buttons, and you'll need to 
use a spare one which for most of us means the fourth one. Push this 
one fully in. Tuning is now carried out by rotating this button. Try 
rotating anticlockwise first of all. and don’t be surprised by how 
many times you can turn the button before it comes to a stop. If you 
tune to the Atari 600XL’s signal during this time, you’ll see the same 
sign - and the message on the screen, and the sudden hush from the 
loudspeaker If you’ve turned the button all the way anticlockwise 
and not seen the tuning signal, then you’ll have to turn it in the 
opposite direction, clockwise, until you do. If you can’t find the Atari 
600XL signal at any setting, check the TV using an aerial in case there 
is something wrong with the tuning of the TV. 

Modern TV receivers are equipped with touch pads or very small 
push-buttons for selecting transmissions. These are used for selection 
only, not for tuning. The tuning is carried out by a set of miniature 
knobs or wheels that are located behind a panel which may be at the 
side or at the front of the receiver (Fig. 1.5(c)). The buttons or touch 
Pads are usually numbered, and corresponding numbers are marked 
on the tuning wheels or knobs. Use the highest number that is 
available (usually 6 or 12), press the pad or button for this number, 
and then find the knob or wheel which also carries this number. 
Tuning is carried out by turning this knob or wheel. Once again, you 
are looking for a clear picture on the screen. On this type of receiver, 
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The last option is KEYBOARD. Press HELP to get back to the 
menu, and select the KEYBOARD option. This prints on to your 
screen a picture of the keyboard keys, yellow on green if you are using 
a colour TV. When you press a key on the keyboard, the 
corresponding key on the screen should flash, and a note should 
sound. All of the letter and number keys will indicate in this way, but 
the SHIFT and CONTROL keys will flash only when another key is 
pressed at the same time. The BREAK key has no effect, and pressing 
HELP will return you to the menu. Pressing RESET will return you 
to the ordinary screen display, with READY showing. Note when 
you use this one, that some of the symbols on the screen do not look 
the same as the symbols on the keys. In addition, the broken row of 
‘keys’ that is displayed on the top of the screen refers to the silver keys, 
and also to other tests which are not used on the 600XL. 

If you select the ALL TESTS option, then the computer will cycle 
through all of the tests in turn until you press HELP (to get to the 
menu again) or RESET (to get back to ordinary computer use). 


At the top of your keyboard unit there is a slot which is covered by 
two spring-loaded flaps. This slot is for programs wh.ch are recorded 
in cartridge form. To use a cartridge program, switch off the 
computer, and insert the cartridge, with the label facing you, into the 
slot. Then switch on. You may have to use RESET to get the program 
going but from then on the instructions will be contained in the 
program itself, lfs easy! Programs of this sort often make use of the 
silver keys. Note, however, that when you are programming 
yourself these keys have no effect, apart from the RESET key. 






The other control keys 

In addition to the silver keys and the RETURN key, the keyboard of 
your Atari contains some other special-action keys. You will discover 
for yourself, as you progress with this book, how they are used. At 
this point, though, it’s useful to have a note of what each one does, 
just for reference. 

The BREAK key is used to interrupt the computer when it’s 
working. Pressing this key will stop an ordinary program (it doesn’t 
always stop a program that is on a cartridge), so allowing you to make 
changes. The ESC (ESCAPE) key is used along with other keys to 
obtain special characters, and we’ll look at this use later. The 
CONTROL key is also always used along with other keys. We’ll look 
at its use in editing in Appendix A. It can also be used with the 
number keys, 1, 2 and 3. Of these, pressing CONTROL and 2 together 
will cause a buzzer-like sound. CONTROL 1 will stop the keys from 
having any effect on the screen (and CONTROL 1 pressed again will 
restore normal action). CONTROL 3 is for special purposes. 

Finally, there is the INVERSE VIDEO key. It’s not marked 
INVERSE VIDEO, which makes life rather confusing. Instead, it’s 
marked with a rectangle, diagonally split with one part white and the 
other dark. On the old Atari computers, this key was marked with the 
Atari symbol, and in some programs you may find it referred to as the 
‘Atari key’. Pressing this key will cause everything to print on the 
screen in ‘inverse video’, that is, dark on light. If you type program 
commands in this way, they won’t be obeyed, so the key has to be kept 
for special effects in printed messages. 

Saving it! 

You can obtain a lot of enjoyment from a computer system that 
consists only of the machine and a TV receiver. Each time that you 
switch the machine off, however, all the program and other 
information that has been stored in the memory of the computer will 
be lost. Since it might take several hours to enter a program into the 
machine by typing instructions on the keyboard, this waste just has 
to be avoided. We avoid the loss of programs by recording them on 
tape. Before you tackle the rest of this book, then, it's important to 
check now that you can record and replay programs. 

Only the Atari program recorder is usable with Atari computers. 
For the 600XL you should have the Type 1010 program recorder, but 
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Check that your program looks on the screen like the printed 
version in Fig. 1.8, and make sure that the cassette recorder is ready 
Now type the word CSAVE. CSAVE is the instruction to the 
computer meaning that you want to save (record) a program on a 
cassette. Now press the RETURN key, and the computer will honk 
twice at you. Remember that the sound comes from the TV 
loudspeaker, so if you have the volume turned down you won’t hear 
it! Now press the PLAY and RECORD keys on the recorder. Press 
them firmly so that they lock in place. Now press the RETURN key 
again, and you will hear the recorder motor start and see the reels of 
the cassette turning. A high-pitched sound comes from the 
loudspeaker of the TV and, after a while, this sound becomes a rough 
note. This is the set of notes that is a coded version of the program. 
After a time, the word READY reappears on the screen, and the 
motor of the cassette recorder stops. This lets you know that the 
program has been recorded, assuming that you did everything 
correctly. 

Now comes the crunch. You have to be sure that the recording was 
O.K. Wind back the tape, using the rewind key of the recorder, and 
type NEW, then press RETURN. This command will cause the Atari 
to erase the program. You can check this by typing LIST (then press 
RETURN). Nothing is listed on the screen, because there is no 
program to list now, until you play the program back. Type CLOAD 
(Cassette LOAD), and press RETURN. The computer will honk at 
you, just once this time. Now press the PLAY key of the recorder, and 
then the RETURN key of the computer. When the program is loaded 
into the computer, the READY message will appear again. The 
program recorder motor will stop, and you should press the STOP 
key on the recorder. If you keep the PLAY key of the recorder pressed 
down for long periods when the motor is not running, you can 
damage the recorder. Type LIST now, press RETURN, and you 
should see your program on the screen. This proves that your cassette 
recording is O.K., and correct recordings are being made. 

This action should be completely trouble-free. You don’t have to 
make any of the endless fiddling adjustments that owners of other 
computers are tormented with. Once you can reliably save programs 
on tape and reload them, you can confidently start computing. When 
you have spent an hour or more typing a program on to the keyboard, 
it’s good to know that a few minutes more work will save your effort 
on tape so that you won’t have to type it again. Note that the older 
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Finally, a warning. At the back of your Atari, you will see a covered 
slot which is labelled PARALLEL BUS. Unless you are goingto plug 
anything into this, keep the cover on, and make sure that no liquid or 
metal can find its way in. If there are small fingers about, glue the 
cover down until you have an expansion unit to plug into it. 



Chapter 2 

Starting Software 


Chapter I will have broken you in to the idea that the Atari 600XL, 
like practically all computers, takes its orders from you when you 
type them on the keyboard. You will also have found that an order is 
obeyed when the RETURN key is pressed. You have used the 
command NEW which clears out a program from the memory; and 
LIST which prints your program instructions on to the screen. Now 
there are two ways in which you can use a computer. One way is called 
direct mode. ‘Direct mode’ means that you type a command, press 
RETURN, and the command is carried out at once. This can be 
useful, but the more important way of using a computer is in what is 
called program mode. In program mode the computer is issued with a 
set of instructions, with a guide to the order in which they are to be 
carried out. A set of instructions like this is called a program. 

The difference is important, because the instructions of a program 
can be repeated as many times as you like with very little effort on 
your part. A direct command, by contrast, will be repeated only if you 
type the whole command again, and then press RETURN. 

Let’s take a look at the difference. If you want the computer to 
carry out the direct command to add two numbers, 1.6 and 3.2, then 
you have to type: 

PRINT 1.6 + 3.2 (and then press RETURN) 

You have to start with PRINT because a computer is a dumb 
machine, and it obeys only a few set instructions. Unless you use the 
word PRINT, the computer has no way of telling that what you want 
is to see the answer on the screen. It doesn’t recognise instructions like 
‘TELL ME’ or ‘WHAT IS’, only a few words that we call its ‘reserved 
words’ or ‘instruction words’. PRINT is one of these words. When 
you press RETURN after typing PRINT 1.6 + 3.2, the screen shows 
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activating a paper printer, like the Atari 1025 80-column printer you 
need a different instruction, LPRINT. You mun not u-e this 
instruction in a program unless you have a printer connected and 
switched on. If you accidentally type LPRINT, edit it out of your 
program before you RUN it. If you do run a program with an 
LPRINT in it, and no printer connected, then you’ll have to press the 
RESET key to get back to normal. 

Now try the program in Fig. 2.2. You can try typing the lines in any 
order that you like, to establish the point that they will be in line 


number order when you list the program. Note, by the way, how the ? 
sign has been used in place of PRINT. This is a useful dodge which 
can save a lot of typing. As you gain experience, you will find that a 
lot of the instruction words of the Atari can be shortened so as to 
make life easier for you. When you RUN the program, the words 
THIS IS ATARI 600XL appear on one line, and the words YOUR 
ENTRY TO THE WORLD OFCOMPUTING on the next line. This 
is because the instruction PRINT doesn’t just mean ‘print on the 
screen’. It also means ‘take a new line and start at the left-hand side’! 
Whatever you have put between quotes, however, will be printed just 
as you type it, upper-case, lower-case or inverted video, the lot. 

Now this automatic new line isn’t always convenient, and we can 
change the action by using punctuation marks that we call print 

modifiers’. In line 20, for example, the semicolon at the end of the line 

will cause printing to continue on the same line. You have to e 
careful how you do this, because you will jam words together if you 
don’t leave a space, and you also have to watch how words are split up 
at the end of a line. The Atari 600XL allows you 38 characters in each 
Printed line. This can be changed to a maximum of 40, or to smaller 



















starts by clearing the screen, using the sequence of quotemark, ESC, 
CONTROL and CLEAR, then quote. In the POSITION instruction, 

that Tre needed" The effect of POSITION is to allow you to print 
items wherever you want, as Fig. 2.7 shows. You don’t have to print in 
the order of left to right or top to bottom either, because POSITION 
allows you complete freedom to print wherever you want. If your 
choice of POSITION places a new word over an old one, then the new 
letters will simply replace the old ones. _ 


If you are using POKE82.0 to set the left margin at position 0, the centring is 
carried out as follows: A 

Count the number of characters you want to print. Subtract from 4^. Div ide 
the result by 2. Subtract 1 to allow for the fact that POSITION numbering 
starts at 0, not 1. As a formula, this is: 


X= 19- LEN(T$)/2 

If you are using the normal screen display, which starts at POSITION 2, then 
°»ly 38 characters can be used. Use 38 in place of 4(1. and 18 in place of 19 m 
the formula above. 




number for POSITION i 







Finally, Fig. 2.8 shows how to centre a word or phrase on the 
screen. This assumes that you are using POSITION, and that you will 
have either forty or thirty-eight characters per screen line. The 
formula is shown in its ‘BASIC’ form, meaning that it’s programmed 
just as shown. We’ll look later at another centring method which does 
not rely on POSITION. 




Chapter 3 

A Bit of Variety 


our computing has been confined to printing numbers and 
i the screen. That’s one of the main aims of computing, but 
to look now at how we get to these numbers and words. This 
ooking at some of the actions that go on before anything is 
One of these actions is called assignment. 
a look at the program in Fig. 3.1. It starts with the ‘clear 




computer needs to be informed of how many characters (letters or 
digits, punctuation marks or spaces) you might want to use in each 
string variable. You don’t have to be exact - you might not know 
exactly. The point is that if you allow ten characters fora string called 
AS, then you must not exceed 10. You can use A$=“FERGUS”, 
which is only 6 characters, but you can’t use A$=“CHOLD- 
MONDLEY”, which has 12 characters. The action that appears in 
line 10 is called ‘dimensioning’, and it has to be done for each string 
name you want to use. If you forget, the computer will remind you by 
refusing to work with that variable! What you will see, in fact, is the 
screen message: 

ERROR - 9 at line 20 

- or whatever line number contained the variable name which you 
had forgotten to dimension. 

Figure 3.3 shows another example of the use of variable names. 
There wouldn’t be much point in printing messages in this way if you 





that you don’t have to keep typing it! When you use a vanaote namt 
to save space in this way, the use of a long variable name can make i, 
easier for you to remember what it is that a name is supposed tc 
represent. You might like, for example, to use variable names likt 
ADDRESSS or CASHS. 




then you would see the message 
ERROR- PRINT AS*B$ 

appear right away with the asterisk (multiply) sign printedjn 
video. Reverse video, remember, means that you see the i v 
printed black on a white square in place of the usual white-on-bLTk 
This should stop you from trying to enter this faulty line If you do 
insist on running the program, then you will see another error 
message 

ERROR - 17 at LINE 45 

appear when you tried to RUN the program. ERROR 17 is a'syntax 
error’ - you have used a command wrongly. In this case, you have 
tried to do with a string what you can do only with a number. Later 
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type all the characters separately. Line 20 that creates AS h 
typed correctly. The first part of it assigns the character you want to 
string together. The next partmstructsthecomputeraboutwhe" h 

end of the new long strtng wtll be. This has ,0 use a number one les 
than the total number you need, so we have used 38 - I = 17 h 'VJ 
tot part, A$(2) = AS is the part which carries out the fill™ 
operation. Figure 3.7 is a reminder of what you have to do to create 
strings of identical characters like this. Some computers have a 
special instruction, STRINGS for this purpose. We don’t have space 
in this starter book to describe how and why this action works. If you 
are curious, take a look at my more advanced book. Get More From 
The Atari. 


Making it listen 

So far, everything that has been printed on the screen by a program 
has had to be placed in the program before it is run. We don’t have to 
be stuck with restrictions like this, however, because the computer 
allows us another way of putting information, numbers or names, 
into a program while it is running. A step of this type is called an 
INPUT and the BASIC instruction word that is used to cause this to 
happen is also INPUT. 

Figure 3.8 illustrates this with a program that prints your name. 
Now I don't know your name, so I can't put it into the program 


Fi 3 3.8. Using the INPUT instruction The name that you type is put into the 
Phrase in line 3®. 

beforehand. What happens when you RUN this is that the words 
WHAT IS YOUR NAME? 

are Pf'hted on the first line of the screen. Another question mark is 
Punted on the second line. Notice that you didn’t pul this second 
■jnestion mark into the program. This is something that the computer 
automatically wherever there is an INPUT. The computerts 
w baiting for you to type something, and then press RE 1 • 
K ntl ' th « RETURN key is pressed, the program will hang up at line 
P ’ Siting for you. If you’re honest, you will type your own name 





and then press RETURN. You don't have to put quotes around your 
name, simply type it, in the form that you want to see printed. When 
you press RETU RN, your name is assigned to the variable NS. This, 
like any other string variable, has to be dimensioned. Line 10 attends 
to that, using a generous thirty characters. When you have typed your 
name and pressed RETURN the program can then continue, so that 
line 30 then prints the famous phrase with your name at the start. 
Take a close look at the way in which this is programmed - the words 
that you want to see printed must be enclosed by quotes, and you 
have to specify a variable name following INPUT. If you try to ignore 
these rules, the Atari will stop the program at this stage with an error 


You could, of course, have answered MICKEY MOUSE or 
DONALD DUCK or anything else that you pleased. The computer 


has no way of knowing that either of these is not your true name. 
There’s another blow to the nutters who think that computers will 
nvpr u/nriH i nc* rtf 1NPI IT isn’t confined to a single name 








Chapter 4 

Repeating the Process 


A lot of the dreariest actions that we have to carry out are repeated 
actions. The oldest dream that people have is to be able to use a robot 
to carry out all the repetitive tasks that drive us out of our skulls. 
Every computer is therefore well equipped with instructions that will 
cause repetition, and the Atari is no exception. The piece of program 
that causes instructions to be carried out repeatedly is called a loop. 
We’ll start with the simplest of these loop actions, GOTO. GOTO 
means exactly what you would expect it to mean - go to another line 
number. Normally a program is carried out by executing the 
instructions in ascending order of line number. In plain language, 
that means starting at the lowest numbered line, working through the 
lines in order and ending at the highest numbered line. Using GOTO 
can break this arrangement, so that a line or a set of lines will be 
carried out in the ‘wrong’ order, or carried out over and over again. 

Figure 4.1 shows an example of a very simple repetition or ‘loop’, 
as we call it. Line 10 starts the program by assigning a variable N to 
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Fig. 4.11. Using GET to find when a key has been pressed. Some keys will cause 

the program to operate, but will not print anything on the scree 
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A number that is a code for that key. Any code could be used, bi 
one that is used is the code called ASCII. The letters mean American 
Standard Code for Information Interchange. This ASCII code is one 
that is almost universally used by computers, printers, and all sorts o 
devices that fit on to computers. Figure 4.12 shows a list of these ASCII 
codes. It’s something that we’ll make a lot of use of later, too. 


Subroutines and menus 

A subroutine is a section of program which can be inserted 
anywhere that you like in a longer program. A subroutine is called 
into action by typing the instruction word GOSUB, followed by the 
line number in which the subroutine starts. When your program 
comes to this instruction, it will jump to the line number that follows 
GOSUB, just as if you had used GOTO. Unlike GOTO, however, 
GOSUB offers an automatic return. The word RETURN is used at 
the end of the subroutine lines, and it will cause the program to return 
to the point that immediately follows the GOSUB. Figure 4.13 
illustrates this. When the program runs, line 10 prints a phrase, with 
the semicolon used to prevent a new line from being selected. The 
GOSUB1000 in line 20 then causes the word ’yellow’ to be 
printed, but the RETURN in line 1010 will send the program back to 
line 30, the instruction that immediately follows the first 
GOSUB1000. This action will also occur even when the GOSUB is 
part of a multistatement line, as lines 40 and 50 demonstrate. The 
GOSUBI000 will cause the word ‘yellow’ to be printed, but the 
return is to the PRINT instruction that follows GOSUB 1000 in line 
50, it doesn’t jump to line 60. 

Now to see one of the most useful applications of subroutines, we 
have to hark back to choices. A choice of two items, such as in Fig. 4.7 
isn’t exactly generous. We can extend the choice by a program 
routine that is called a menu. A menu is a list of choices, usually of 



numbering the menu items, and typing the number of the one that 
you want to use. We could use a set of lines such as 


= 1 THEN 1000 
= 2 THEN 2000 
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each one to a number. The GET routine in line 90 waits for you to 
press a key - but the value of K that it obtains is an ASCII code. This 
ASCII code value has to be converted back into a number value in 
line 110 by using K - 48. If you hark back to the ASCII codes, you’ll 
see that 48 is the code for zero. If you pressed the T key, then, it 
would give K the value of 49, and 49 - 48 is 1, just what we want! 
Line 110 tests the value of K before we go to the bother of converting 
it, to make sure that it is of the right size. We know that we can’t 
accept values less than 49 (T pressed) or greater than 53 (‘5’ pressed). I 
haven’t written out the GOSUB lines in full, because that would be 
just too much typing for the sake of a demonstration. The PRINT 
lines, however, prove that the subroutine action has been carried out. 

The key to the action is ON K GOSUB. It is followed by a list of line 
numbers. IfK= 1, then the first of these line numbers is used. If K = 
2, then the second line number is used, and so on. Providing that your 
list of line numbers following ON K GOSUB is in the same order as 
your ‘choice numbers’ of 1,2,3, and so on, the action is automatic. 
Though I have illustrated with line numbers 1000 to 5000, you could 
have had a line such as: 

ON K - 48 GOSUB1360J 122,5010,20,42 
as long as these were the correct numbers of the subroutines. 

Note: Subroutine lines should be placed after the END of the 
program. If you don’t do this, they can be run whenever the program 
reaches those particular line numbers. The program will then stop 
with an error message when it reaches the first RETURN. 



Chapter 5 

Stringing along with Atari 


In Chapter 3, we took a fairly brief look at number functions. If 
numbers turn you on, that’s fine, but string functions are in many 
ways more interesting. What makes them that way is that the really 
eye-catching and fascinating actions that the computer can carry out 
are so often done using string functions. What’s a string function, 
then? As far as we are concerned, a string function is any action that 
we can carry out with strings. That definition doesn’t exactly help 
you, I know, so let’s look at any example. Figure 5.1 shows a program 
that prints ATARI MAGIC as a title. What makes it more eye- 


10 ? ">“:DIM T*(15) , (20) 









1 2 3 4 5 6 -*- Position numbers 

A$=GALLOP 


A$(2,2) = ‘A’ 
A$(6,6) = ‘P’ 
A$<1,3) = ‘GAL’ 
A$(2,4) = ‘ALL’ 


ASC and CHR$ 

Some of the most useful string operations make use of the ASCII 
code numbers that we have already met. We can find out the code for 
any letter by using the function ASC, which is followed, within 
brackets, by a string character. The result of ASC is a number, the 
ASCII code number for that character. If you use ASC(A$), where 
AS is a collection of characters, then you’ll get the code for the first 
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has a smaller ASCII code. If we want to place letters into alphabetical 
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order, then, we simply arrange them in order of ascending ASCII 

This process can be taken one stage further, though, to comparing 
complete words, character by character. Figure 5.7 illustrates this use 
of comparison using the = and > symbols. Line 20 assigns a nonsense 



word - it’sjust the first six letters on the top row of letter keys. Line 30 
then asks you to type a word. The comparisons are then carried out in 
lines 40 and 50. If the word that you have typed, which is assigned to 
B$ is identical to QWERTY, then the message in line 40 is printed, 
and the program ends. If QWERTY would come later in an index 
than your word then line 50 is carried out. If, for example, you typed 
POLYGON, then since P comes before Q in the alphabet and has an 
ASCII code that is lower than the code for Q, the word AS, which is 
QWERTY, scores higher than BS, and line 50 swaps them round. This 
is done by assigning a new string, C$ to AS (so that CS = 
"QWERTY"), then assigning AS to BS (so AS = “POLYGON"), then 
BS to CS (so that BS = "QWERTY"). If the word that you typed 
'comes later’ than QWERTY, meaning that its ASCII codes are 
higher, then AS is not ‘greater than' BS. Suppose, for example, that 
you type‘TAPE’as your word. This comes‘later than’ QWERTY and 
the second part of line 50 will be ignored. Line 60 will then print the 
words in the order AS and then BS, which will be the correct 
alphabetical order. Note the important point, though, that words like 
QWERTZ and QWERTX will be put correctly into order - it’s not 
just the first letter that counts. In addition, lower-case (small) letters 
have ASCII code numbers that are 32 greater than their upper-case 
versions. The ASCII code for A is 65, but the ASCII code for a is 65 + 
32 = 97. This means that BOOK will always appear ahead of book 
When you use the computer to arrange words. 















Chapter 6 

Special Effects 


Any modern computer is expected to be able to produce dazzling 
displays of colour and other special effects. The Atari 600XL is no 
exception, and in this chapter we’ll start to look at some of the effects 
that are possible. The Atari range of computers has always been noted 
for the spectacular screen displays that they can produce. It’s important 
to point out, however, that you can't expect to be able to produce 
dazzling effects while you have your L-plates on. For one thing, to 
produce some of the displays that you may have seen in Atari games, 
and have sampled in the self-check routines, requires a different type 
of programming. Instead of using the BASIC program language, a 






the graphics shapes. You get an assortment of these for code numbers 
0 to 28 inclusive, all in light-on-dark. Codes 28,29,30 and 31 do not 
produce any shapes on the screen, but they still have an effect. 
CHR$(28) will move up by one line, CHR$(29) will cause a new line 
to be selected, CHR$(30) will move back one space before printing, 
and CHR$(31) will move one space forward before printing. These 
codes are called ‘cursor’ control codes. The cursor, remember, shows 
where the next character will be printed on the screen. There’s a 
puzzle here, because you will see that CHR$(28) has been printed as 
an up-arrow, and it hasn’t caused the cursor to move up by a line. 
That’s because it followed CHR5(27). 27 is the code for the ESC key, 
and it can cause changes in any code that is printed immediately after 
it. If you type on the keyboard ?CHRS(28) (then RETURN), and 
then try ?CHR$(27);CHR$(28), you’ll see the difference. Similarly, if 
you try ?CHR$(27);CHRS(29), you will see the down-arrow printed, 
and you can print arrow shapes for codes 30 and 31 in this way also. 

The codes don’t end at 127, however. Starting at code 128, the 
shapes all repeat - but this time in inverse video. Instead of having 
light-on-dark, we have dark-on-light. I’ve used the words light and 
dark, rather than light-blue and dark-blue deliberately because, as we 
shall see shortly, we can change the colours that we use quite easily. 
Once again, of these codes from 128 on, some will display a character 
only if CHR$(27) has been used just ahead of them. Codes 156 to 
159, and 253 to 255 are of this type. 
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instruction. There are two ways of using p RINT.TakinglheleUe r ^\ 

as an example, we could use PRINT'A" or PRINT CHRS(6U we 

can also use PRINT to produce, direct from the teybwd. 

that don't even appear on the keys! ThisisdoMby holdingdownThe 

The'appearance of a^ke^oard on whichlhese s ha pe characters are 
printed is shown on page 6 of the Atari 600XL booklet. ^ 

another way in which we can produce a letter on the screen. 

This makes use of two more commands, COLOR and PLO . 

Mode zero uses COLOR in a way that is rather misleading until 
you get used to it. COLOR, as far as Mode 0 is concerned, is simply 
another kind of PRINT command. It has to be followed by a number 
which is the ASCII code number for a character, but you don’t need 
to use CHRS. For example, COLOR 65 should produce the same 
effect as PRINT CHRS(65). It's a lot less to type, to start with! Using 
COLOR by itself, however, doesn't produce anything on the screen. 
Nothing appears on the screen until you use PLOT. PLOT specifies 
where the character is to be placed, and it has to be followed by two 
numbers. These are the same numbers as you would use with 
POSITION. The first number is the column number, and we usually 


which the left-hand side is position 2, and the right-hand side is 
position 38), and in row five (which is the sixth from the top, because 
the top row is numbered 0). 

Confused? Try an example program, which places letters and 
shapes, picked at random, all over the screen. Figure 6.6 shows the 
program. It starts with GRAPHICS 0 (which you can type as 
GR>0). This clears the screen, and sets zero mode graphics, just in 





















Orange 
Dark blue 


Green to Purple, for example, and with high brightness, then you 
need to type: 

SETCOLOR 1,5,12 

and the other registers can be changed in the same way, just as you 

The next item is to produce characters. We can use PRINT, but 
with a difference! PRINT, used in the normal way, will produce text 
on the ‘text screen’, that is, on the lowest four lines. If you are using 
the whole screen, then a PRINT instruction will cause the whole 
display to return to Mode 0! To print on the graphics screen in Modes 
1 and 2, you have to use PRINT#6 (pronounce it as PRINT-HASH- 
SIX). Try this - type GR.l, which is the short version of GRAPHICS 
1, and press RETURN. You’ll see the screen split, and the READY 
will appear in blue at the foot of the screen. Now type: 
PRINT#6;“TES-r, and press RETURN. You will see the word 
TEST appear at the top left-hand side of the screen, in colour 
orange, and your instruction, along with ‘READY’ at the foot 
of the screen in blue. If you try PRINT#6,TEST, you will see 
the word appear on the right-hand side of the screen this time, 
because of the action of the comma. In Modes 1 and 2, a comma 
causes text to be placed starting at the centre of the screen. What you 
cannot do, however, is to type PRINT#6"TEST” without any 
punctuation mark, because this causes an error message. 

Getting the characters 

You can create text and shapes in Modes I and 2 injust the same way 
as you can in Mode 0, by using PLOT and COLOR. This time. 









Chapter 7 

High Resolution Graphics 


High resolution graphics means picture patterns that are created with 
smaller units than are possible with the text-size characters. The Atari 
allows you to use high resolution graphics instructions which operate 
with a variety of different screen plottings. These plottings can range 
from a rather low resolution 40 by 10 to a very high resolution 32 by 
192. The elements of these high resolution grids are called pixels, and 
in the high resolution modes like 6,7,8.14 and 15, the pixels in this 
grid are much smaller than those we have used previously. With their 
use comes a new set of instructions that apply only to these high 
resolution pixels. When we work with the high resolution graphics of 
the Atari, we have to use much more of the memory of the Atari to 
store information about the pixels. Because the amount of memory 
that is normally used for placing text on the screen is no longer 
adequate, we can't mix normal text with high resolution graphics on 
the same part of the screen. We can, however, make use of the split¬ 
screen facilities of the Atari to place graphics on about five sixths of 
the screen, and text on the remainder. 


The new commands 

The use of any of the ‘graphics modes’, numbers 3 to 15 inclusive, 
allows you to use a special instruction that applies only in these 
modes. DR AWTO is its name, and its use is to draw patterns on any 
of the high resolution graphics screens. We normally use DRAWTO 
along with a command we have met before, PLOT. PLOT is used to 
place a dot, and DRAWTO is used to make a straight line from the 
PLOT position to another position. This is the pair of commands that 
can create all the fascinating patterns that you see in programs that 





High Resolution Graphics 


,he pixels .ha. some modes arc no, exacly high resolu.ion. The 
selection is made by using the instruction GRAPHICS (or GR 1 
followed by a number. If you select GRAPHICS3 forexample vou 
will use one of the larges, of the high resolution pixels indicated by 
the pattern in Fig. 7.1. You will have thechoice of foureolours but bv 
the use of SETCOLOR, you can choose which of the sixteen Colours 
of the Atari 600XL you want to make use of. Typing GRAPHICS 12 
gives you the same size of pixel, but a greater choice of colours. You 


Before we can start on a high resolution graphics drawing, then, we 
need to make some choices. The GRAPHICS number is thefirst one, 
and it will help you to decide on some of the others. Once we have 
sorted this out, we can decide how we plan the drawing. As always, we 
have to plan these drawings, but there is a big difference between 
planning on a 40 X 10 grid and planning on a 320 X 192 grid! There is 
also a new use for the instruction word COLOR. In these graphics 
modes, COLOR selects which of the colour registers will be used for 
the PLOT and DRAWTO commands. In the language of computer 
graphics, it decides the current foreground colour. If, forexample, we 
have in a four-colour mode, COLOR 2 placed just before a PLOT 
and a DRAWTO, then whatever is drawn will be in the colour of 
register 1. Not , you note, colour 2 , but whatever colour has been 
assigned to register 1. Yes, I know it looks ridiculous, but that’s the 
way it is. Figure 7.2 shows how COLOR is related to the use of 
registers in different modes. COLOR 0 is always the background 
colour. In the four-colour modes (3, 5 and 7) this is the colour of 
register 4. For the other, foreground, colours, we use COLOR 
numbers which are one more than the register number. In modes 3,5 
and 7, for example, COLOR 1 takes its colour from register 0, 
COLOR 2 takes its colour from register 1, and COLOR 3 takes its 
colour from register 2. In modes 4 and 6, COLOR 1 is foreground 
(register 0), and COLOR 0 is background (register 4) In mode 8 

COLOR 1 uses register 1 (it just had to be different), and COLOR 0 

uses register 2. The modes 9 to 15 use COLOR in even more eccentric 
ways. Getting back to the example, where register 1 has been used, the 
default colour for this register is green, but you can, as always, use 
SETCOLOR to assign any other colour 

Clearing the screen? That's easy - though the CLEAR key doesn t 











it has fairly high resolution (80 X 192) and yet allows sixteen 
colours. In this mode, the colour that is placed on the screen 
tiled directly by the COLOR instruction. That means that the 
which follows COLOR is not a register number but a colour 








Fig. 7.8. Using XIO for colour filling, and an example of an alternative method. 


resolution of 160 X 80, with split screen operation. Line 20 then uses 
SETCOLOR to make register 0 hold colour 9 (light blue) at 
brightness 12 (almost full brightness). Lines 30 and 40 follow the XIO 
instructions, and prepare a rectangular shape. This shape is then 
filled with colour by line 50, using 1 as the colour number. Remember 
that the number that is used in this command follows the same method 
as is used for COLOR - it takes its colour from the register whose num¬ 
ber is one less. In this example, then, the colour for the fill is taken from 
register zero. Lines 60 and 70 then draw out another rectangular 
shape, this time using another COLOR number. This is then filled by 
the XIO instruction in line 80. The last part of the drawing is not so 
easy to do by using XIO, so I have used it to illustrate another method 
of colour filling, the old-fashioned method. A loop is set up, and lines 
drawn in colour from one edge to the other, all the way down the rest 
of the screen. RUN it, and just watch it go. Impressive, isn’t it? 

Moving in better circles 

Drawing straight lines and boxes is useful, but being able to draw 
circles greatly extends our artistic range. Atari, has, alas, no CIRCLE 










Chapter 8 

Sounds of Music 


The ability to produce sound is an essential feature of all modern 
computers. The sound of the Atari comes from the loudspeaker of the 
TV receiver that you use to see the display, so you have more control 
over the volume of this sound than is possible with a lot of other 

What we call sound is the result of rapid changes of the pressure of 
the air round our ears. We don’t notice these pressure changes unless 
they are fairly fast, and we measure the rate in terms of cycles per 
second, or hertz. A cycle of a wave is a set of changes, first in one 
direction, then in the other and back to normal, which we can illustrate 
by the graph in Fig.8.1. The reason that we talk about a sound ‘wave* 
is because the shape of this graph is a wave shape. 




The frequency of sound is its number of hertz 

cycles of changing air pressure per second Ifthi* lhe number of 

about 20 Hertz, we simply can’t hear t ho T™"' ' S le “ than 
disturbing effects. We can hear the effect of Ugh 11 Can sti11 have 









Chapter 9 

Do It Yourself 












































Appendices 


Appendix A: Editing 


If you make a mistake while you are typing a 1 
use the BACK SPACE key to ‘rub out’ chara 
the others, repeat its action if you hold it do 

RETURN. It’s also rather frustrating, when y 
have to delete most of it just because of a mino 
editing procedure of the Atari makes it easy 


red the line by pressing 

ou’re entering a line, to 
ir error at the start. The 


(1) Place the line that you want to change on the screen. If you are still 
working on it, or if you have just pressed RETURN, ofcourse.it will 
be there already. If not, you can use LIST100 (or whatever the line 
number is) to get the line on to the screen. 

(2) You now have to position the cursor so as to deal with the 
mistakes. Hold down the CONTROL key. This allows you to use 
four keys on the right-hand side of the keyboard to move the cursor. 
These are the + and = keys, and if you look closely at them, you 
will see arrows marked in the top left-hand corner of each key. The 
arrow shows the direction in which the cursor will move when the key 
is pressed. As usual, the action repeats while the key is held down. 
Don’t let go of the CONTROL KEY! The cursor will ‘wrap around• 
That means if it goes off the right-hand side of the screen, it W1 
reappear on the left. If it goes off the bottom of the screen, it ' vl11 
reappear at the top. 

(3) You can now make repairs. If you have PRIBT, for example, 
place the cursor over the B, release the CONTROL key, and type • 
The N will replace the B on the screen. The change is not 
however, until you press RETURN (with CONTROL released). 
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A Fast, No-nonsense Guide to 

The Atari 600XL 

Today, everyone needs hands-on experience 
of computers for success in the modern 
world. The Atari 600XL is a new version of a 
well-tried and tested machine, which is 
excellent for beginners and family use. An 
immense range of exciting software-from 
games to business programs-already exists 
for this micro. 

This book makes it easy for you to get the 
best out of your machine. It shows you how to 
get rapid results, avoiding all the unnecessary 
theory, but providing lots of illustrative and 
varied program examples to make learning a 
pleasure. You are also shown how to design 
and write your own programs, and longer 
program examples are included for you to 
enjoy and put to practical use. 

Get off to a good start with the 
ATARI 600XL! 


